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Background
• Three children in this class (PhD in Statistics, Masters in 

Statistics Working toward PhD in Statistics and 2nd Year 
Physicians Assistant)

• My spouse PhD in Statistics
• Me – PhD in Statistics

– Mathematics, Physics, Nanoscience, Statistics
– UW Space Science and Engineering Center, General 

Motors Research Laboratory, Private Industry - Urban 
Science Applications, Adjunct Professor - Oakland 
University (Plymouth, MI), Los Alamos National Laboratory

– Expert Witness in Statistics
– World Travel (or not!)
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Statistics

• What is statistics?
• The Science and Art of Making Decisions in the Face of 

Uncertainty
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Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?

1 2 3 4 5 6 7 8 9 10
X

1

2

3

4

5

6

7

Y

Y versus X for 7 (X,Y) Pairs Sampled from an Unknown Function

Observed Data



Slide 5U N C L A S S I F I E D
Managed by Triad National Security, LLC for the U.S. Department of Energy’s NNSA

Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?
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Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?
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Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?
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Y versus X for 101 (X,Y) Pairs Sampled from an Unknown Function

Observed Data
Sixth Degree Polynomial Fit
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Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?
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Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?
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Y versus X for 1001 (X,Y) Pairs Sampled from an Unknown Function

Observed Data
Ninth Degree Polynomial Fit
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Function Estimation

• Given points (x,y) where y is some function of x 
measured with error what is the best estimate of the 
function f?
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Y versus X for 1001 (X,Y) Pairs Sampled from an Unknown Function

Observed Data
Smoothing Spline Fit (Smoothness = 100)
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Question?


